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PREFACE
This book is a collection of the technical papers presented at the First UMR-MEC Conference on 
Energy Resources held at Rolla, Missouri April 24-26, 1974. The conference was organized jointly by 
the Missouri Energy Council (MEC) and the faculty of the University of Missouri-Rolla (UMR) in conjunction 
with the dedication of the new Chemistry and Chemical Engineering building. It was intended to provide 
the public with some basic information regarding the energy resources and the new methods of conserving 
our precious and increasingly scarce supply of energy.
The energy crisis is fundamentally a technological problem and the only source of workable answers 
to this problem must come from new advances in research for new sources of energy and new methods for 
energy management and conservation. At present, we are now exploiting many of the benefits of science and 
engineering to alleviate the energy crisis: nuclear power plants with improved effectiveness, more sophist­
icated systems-control methods to improve reliability of electric power, etc. In the future, there remains 
a huge responsibility for the scientist and the engineer to do all he can to find new ways of finding, 
converting, delivering and using energy more efficiently.
The message delivered by various authors of this book clearly emphasizes the key role played by 
the scientist and the engineer in finding potential technological solutions to the present energy crisis:
- To find new kind of fuels, new energy resources not now being used, such as nuclear fusion, solar energy, 
tidal energy, geothermal energy.
- To find enlarged sources of present fuels and improved ways to locate and extract them.
- To improve on presently available fuels, such as cleaner oil, cleaner coal and more effective means of 
enriching uranium.
- To improve energy conversion techniques for higher efficiency, less waste, and fewer environmental 
detrimental impacts.
- To improve transmission and power delivery systems for better efficiency and safety,
- To improve efficiency in energy useage, more efficient engines, more effective use of waste heat.
I am sure that the papers presented here will not help us solve all of our energy problems, but 
at least they will inform the reader on many aspects of energy resources and conservation. From the 
disscusions of this Conference, a gigantic body of information has been collected. On this information, 
we can now base our assessment not only of the natural resources of the nation and the earth, but also of 
the likely future demands on them and of their deeper societal implications. Through a full and close 
cooperation between the academic community, the industries, and the State and Federal Government, we 
must continue to learn about what we have, how to estimate it, and how to manage it in the best interests 
of the nation.
The role of the academic community is mainly in education and research. In the field of education, 
through courses and degree programs, the university must be concerned with the education of the general 
public on the various effective measures for conserving our energy resources. It must also educate people 
to understand the conflicting aspects of energy supplies and the quality of our environment, to convince 
them that we must continually match our needs and desires for additional energy with our ecological hopes 
and dreams. In its educational role, the academic community must also strive to train competent energy 
experts, scientists, engineers, sociologists, economists, and even politicians, well versed in the intricate 
complexities of the energy field. In the research arena, the academic institutions must be fully committed 
to carry out basic research in all fields of energy resources and conservation. This research program may 
be carried out under existing structure of the academic institutions or be centralized in a more or less 
autonomous Center for Energy Research and Development.
On the national level, we need a firm set of guidelines set up through a high-level group of broadly 
qualified specialists. These guidelines should be sanctioned by Congress and Federal Government as our 
National Energy Policy.
On the international level, since the conditions affecting energy resources are constantly changing, 
thus affecting both national and international welfare, we need to set up an international review and 
warning system to monitor these changes in such a way that crises of supply or environmental degradation 
can be foreseen and avoided.
The editor
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